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(57)Abstract: 

PROBLEM TO BE SOLVED: To set an object plane accurately at a 
predetermined position by constituting a light source section appropriately 
when plane position information is detected at a plurality of measuring 
points on the object plane by oblique incident method and adjusting the 
intensity of light at the plurality of measuring points commonly thereby 
detecting the position of the object plane precisely. 
SOLUTION: Plane position state of a wafer 4 mounted on a wafer stage 
700 is measured in the direction of the optical axis of a projection optical 
system 2 by oblique incident method using a plane position detector 
having elements 10-110. The plane to be detected, i.e., the wafer surface, 
is irradiated with a luminous flux from an oblique direction and the incident 
position of reflected luminous flux on a specific plane is detected by a 
position detecting element and then the positional information of the plane 
to be detected in the direction of the optical axis is detected therefrom. 
On the other hand, a plurality of luminous fluxes, being set in a 
substantially specified direction, are projected to a plurality of measuring 
points on the plane to be detected and the information of inclination of 
the plane to be detected is calculated using the positional information in 
the direction of the optical axis obtained at each measuring point. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In case projection exposure of the pattern on the 1st body side is carried out to the exposure field on the 2nd 
body side by the projection optical system The flux of light which branched from the one light source section is 
irradiated from an oblique position to the optical axis of this projection optical system in each measurement area of two 
or more measurement area which counters across the exposure field on this 2nd body side. Field position detection 
equipment characterized by having detected the field positional information of this 2nd body side from the incidence 
positional information on the predetermined side of the reflected light bunch from one of the measurement area from 
each measurement area. 

[Claim 2] Field position detection equipment of the claim 1 characterized by having two or more aforementioned light 
source sections, and for two or more flux of lights being respectively irradiated by each aforementioned measurement 
area from two or more of these light source sections, and having detected the field positional information of the 
aforementioned 2nd body side using the incidence positional information on the predetermined side of two or more 
reflected light bunches f^om one measurement area in each measurement area. 

[Claim 3] The aforementioned light source section is field position detection equipment of the claim 1 characterized by 
having the optical -path means for switching which choose the flux of light and irradiate it in one measurement area in 
two or more aforementioned measurement area. 

[Claim 4] The aforementioned light source section is field position detection equipment of the claim 1 characterized by 
injecting the flux of light which has two or more light sources with which wavelength-range regions differ, and 
compounded the flux of light from two or more of these light sources, 

[Claim 5] Field position detection equipment of the claim 1 characterized by irradiating the pattern based on the flux of 
light instead of tiie flux of light which branched from the one aforementioned light source section in each 
aforementioned measurement area. 

[Claim 6] the - the pattern on the 1st body side laid in 1 movable stage by the projection optical system In the scanned 
type aligner which carries out projection exposure while synchronizing 2 movable stage with the velocity ratio made 
equivalent to the photography scale factor of this projection optical system and making it scan the ~ the exposure field 
on the 2nd body side laid in 2 movable stage ~ a scanning means - the [ this / 1 st ] - The optical axis of this 
projection optical system is received in each measurement area of two or more measijrement area which inserted the 
exposure field on this 2nd body side into the scanning direction and which counters. The scanned type aligner 
characterized by detecting the field positional information of this 2nd body side, and carrying out scanning projection 
exposure using this field positional information from the incidence positional information from an oblique position to 
the predetermined side top of the reflected light bunch from one measurement area of the scanning travelling direction 
of each measurement area which branched from the one light source section. 

[Claim 7] The scanned type aligner of the claim 6 characterized by having two or more aforementioned light source 
sections, and for two or more flux of lights being respectively irradiated by each aforementioned measurement area 
from two or more of these light source sections, and having detected the field positional information of the 
aforementioned 2nd body side using the incidence positional information on the predetermined side of two or more 
reflected light bunches from one measurement area in each measurement area. 

[Claim 8] The aforementioned light source section is the scanned type aligner of the claim 6 characterized by having 
the opfical-path means for switching which choose the flux of light and irradiate it in one measurement area in two or 
more aforementioned measurement area. 

[Claim 9] The aforementioned light source section is the scanned type aligner of the claim 6 characterized by injecting 
the flux of light which has two or more light sources with which wavelength-range regions differ, and compounded the 
flux of light from two or more of these light sources. 
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[Claim 10] The scanned type aligner of the claim 6 characterized by irradiating the pattern based on the flux of light 
instead of the flux of light which branched from the one aforementioned light source section in each aforementioned 
measurement area. 

[Claim 1 1] The manufacture method of the device which carries out projection exposure of the pattern on a reticle side 
on a wafer side, and is characterized by manufacturing the device for this wafer through a development process after 
that after performing alignment of a reticle and a wafer using the field position detection equipment of a claim 1-5 
given in any 1 term, 

[Claim 12] The manufacture method of the device which carries out projection exposure of the pattern on a reticle side 
on a wafer side, and is characterized by manufacturing the device for this wafer through a development process after 
that after performing alignment of a reticle and a wafer using the scanned type aligner of a claim 6-10 given in any 1 
term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of the device which 
used field position detection equipment and it. Projection or a scanner is used for the electronic-circuitry pattern with 
detailed IC, LSI, etc. currently formed especially on the reticle (mask) side on a wafer side with a projection lens 
(projection optical system). When projecting scanning this reticle and a wafer synchronously and exposing, field 
posifional information, such as a field position of the direction of an optical axis of this projection lens of this wafer 
side and an inclination, is detected. It is suitable in case a highly-integrated device is manufactured by locating this 
wafer in the best image formation side of a projection optical system. 
100021 

[Description of the Prior Art] Progress of the manufacturing technology of the latest semiconductor device is 
remarkable, and its progress of the ultra-fine processing technology accompanying it is also remarkable. Especially 
optical processing technology has the reduction projection aligner and common-name stepper in use who have 
submicron resolution, and expansion of numerical aperture (NA) and short wavelength-ization of exposure wavelength 
are measured for the improvement in resolution. 

[0003] In order to expand an exposure field fiirthermore, the reduction scan type projection aligner (scanned type 
aligner) which consisted of a lens system or a lens system, and a mirror system is devised, and it is observed with what 
becomes the mainstream of a projection aligner firom now on. 

[0004] It is exposing in the this scan type reduction projection aligner, carrying out the relative scan of the both sides 
of the stage in which the reticle which has a circuit pattern was laid, and the stage in which the wafer which performs a 
pattern imprint was laid with the velocity ratio according to the reduction scale factor of a projection optical system. 
[0005] With improvement in resolution, the permission depth (depth of focus) of a projection optical system decreases, 
and these projection aligners require a severe precision fi-om the precision at the time of setting a wafer side as the 
focus position of a projection optical system. 

[0006] Before carrying out projection exposure of the circuit pattern of the recreation chill as the 1st body on the wafer 
as the 2nd body by the projection lens system, the position of the direction of an optical axis of a wafer side is detected 
using field position detection equipment (autofocus equipment and AF equipment), and this wafer side is made to be 
located in the best image formation side of a projection lens in an aligner reduction projection type [ for semiconductor 
device manufacture ] firom before. 

[0007] There is a detection mechanism of the off-axis (Off Axis) which is made to carry out incidence of the flux of 
tight to oblique incidence to a wafer side as one of the field position detection mechanisms of a wafer side used for a 
projection aligner, and is constituted. 

[0008] By this detection mechanism, two or more flux of lights which irradiated two or more flux of lights, and were 
reflected fi-om the wafer side on the wafer side which is an inspected side are received in an optoelectric transducer, 
respectively, and the field positional information of the synthetic wafer side of detecting the positional information 
(focus) of the Z direction of a wafer side, or detecting the inclination information on a wafer side (tilt) fi-om the focal 
information on further two or more measure points is measured from the incidence positional information of the flux of 
light on an optoelectric transducer. 

[0009] These people have proposed previously the field position detection equipment of the method of irradiating light 
two or more [ on a scan layer-ed ] by JP,3-24641 1,A, JP,4-354320,A, etc. 

[0010] In JP,3-24641 l,A, two or more flux of lights are indicated about the way the projection image for measurement 
in the case of irradiating a scan layer-ed from across becomes isomorphism-like in every measure point on an inspected 
side etc. Moreover, in JP,4-354320,A, two or more flux of lights are indicated about the direction of radiation on the 
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degree of illuminating angle and flat surface in the case of irradiating an inspected side from across etc. 
[001 1] On the other hand, unlike the projection aligner of the conventional one-shot package method, a scanned type 
reduction projection aligner restricts an exposure field in the shape of a slit, and it is performing exposure of one shot, 
driving a wafer to ** on the other hand. 

[0012] Therefore, in order to keep the focus in an exposure position constant during exposure, from the slit-like 
exposure field, only a predetermined distance establishes two or more field position measure points in this side 
(scanning front position), the field positional information in the measure point is measured previously, and the 
measurement of real time of making it feed back to the field positional information of an exposure field and control are 
needed. 

[0013] Moreover, in order to raise the throughput of scanning exposure, it consdtutes from a scanned type aligner so 
that both-way exposure may be attained. That is, in case step movement is carried out and the 2nd shot is exposed after 
finishing carrying out scanning exposure of the 1st shot, it constitutes so that it may scan in the direction opposite to 
the time of the 1st shot exposure. 

[0014] Therefore, in the field position detection equipment in a scanned type aligner, that it should correspond to both- 
way exposure, it is necessary to set two or more field position measure points as the position which separated only the 
equal distance from the exposure field so that it may counter across an exposure field. 

[0015] The field position detection equipment corresponding to these round trip scan exposure is proposed by JP,6- 
283403,A. Moreover, the device pattern and the various resists of the shape of various detailed alignment are formed in 
the wafer front face which is a scan layer-ed, and the reflection factor of light changes in many cases with fields in 1 
chip. 

[0016] For this reason, with the field position detection equipment formed in the position where two or more measure 
points which can be set to the field in 1 chip on a wafer differ, after reflecting in respect of inspected, the luminous 
intensities incorporated by the optoelectric transducer may differ for every measure point. 
[0017] In order to make the S/N rafio of the signal incorporated high and to obtain an accurate field position 
measurement value, it is desirable to adjust the quantity of light individually about two or more field position measure 
points so that the luminous intensity by which incidence is carried out may become the the best for measurement. 
[0018] On the other hand, the resist which is a sensitization agent is applied to the wafer front face which is generally 
an inspected side in the shape of [ of about 1 micrometer in thickness ] a thin film. In order to detect the field position 
on the front face of a resist of a wafer with a sufficient precision, it is necessary to remove the influence by interference 
of the light by the resist thin film. For that purpose, it is effective to expand the wavelength width of face of the flux of 
light for field position detection. 
[0019] 

[Problem(s) to be Solved by the Invention] The flux of light is irradiated in two or more measure points on an 
inspected side, and when adjusting individually two or more luminous intensities irradiated in the field position 
detection equipment of detecting the field positional information of an inspected side from the information on the 
reflected light, if only the number of the measure points is formed, the trouble tiiat the whole equipment is complicated 
and enlarged will produce the light source, light source driving means, and the electric substrate that regulation 
processing takes fUrther. 

[0020] The trouble preparing tiie light source section, an electric processing substrate for modulated-light systems, etc. 
which are a source of generation of heat for every measure point in order especially to perform a temperature control 
by the latest aligner and to maintain highly precise projection exposure will increase a heat source in equipment, and 
are connected with degradation of the detection precision of field position detection equipment itself and the bad 
influence to the equipment performance furtiier of aggravation of the baking performance of an aligner arises. 
[0021] this invention is conamon and made to perform regulation of the optical intensity of two or more measure points 
by constituting the light source section appropriately, in case the field positional information in two or more measure 
points of a body side is detected by the oblique incidence method. Abolish the increase in the unnecessary light source, 
prevent the increase in a heat source, and the number of the electric substrates further for modulated light is made into 
the minimum. The surface position of a body side is detected with high precision from this, and it aims at offer of the 
manufacture method of a device using the field position detection equipment and it which can manufacture easily the 
highly-integrated device which can set a body side as a predetermined position with high precision. 
[0022] In addition, by setting up appropriately the composition of the light source section at the time of making the 
flux of light put to two or more measurement area set as two or more fields which counter across exposure area in a 
scanned type aligner ON, this invention detects the field positional information of tiie inspected side which carries out 
scanning exposure with high precision, and aims at offer of the scanned type aligner which can obtain a highly- 
integrated device easily. 
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[0023] 

[Means for Solving the Problem] Field position detection equipment of this invention (1-1), In case projection 
exposure of the pattern on the 1st body side is carried out to the exposure field on the 2nd body side by the projection 
optical system The flux of light which branched from the one light source section is irradiated from an oblique position 
to the optical axis of this projection optical system in each measurement area of two or more measurement area which 
counters across the exposure field on this 2nd body side. It is characterized by having detected the field positional 
information of this 2nd body side from the incidence positional information on the predetermined side of the reflected 
light bunch from one of the measurement area from each measurement area. 

[0024] especially (1-1-1) It has two or more aforementioned light source sections, and the flux of light of each plurality 
is irradiated by each aforementioned measurement area from two or more of these light source sections, and detect the 
field positional information of the aforementioned 2nd body side using the incidence positional information on the 
predetermined side of two or more reflected light bunches from one measurement area in each measurement area. 
[0025] (1-1-2) The aforementioned light source section should have the optical-path means for switching which choose 
the flux of light and irradiate it in one measurement area in two or more aforementioned measurement area. 
[0026] (1-1-3) The aforementioned light source section has two or more light sources with which wavelength-range 
regions differ, and inject the flux of light which compounded the flux of light from two or more of these light sources. 
[0027] (1-1-4) Irradiate the pattern based on the flux of light instead of the flux of light which branched from the one 
aforementioned light source section in each aforementioned measurement area. It is characterized by ****. 
[0028] The scanned type aligner of this invention (2-1) the - the pattern on the 1st body side laid in 1 movable stage 
by the projection optical system In the scanned type aligner which carries out projection exposure while synchronizing 
2 movable stage with the velocity ratio made equivalent to the photography scale factor of this projection optical 
system and making it scan the - the exposure field on the 2nd body side laid in 2 movable stage - a scanning means - 
the [ this / 1st ] - The optical axis of this projection optical system is received in each measurement area of two or 
more measurement area which inserted the exposure field on this 2nd body side into the scanning direction and which 
counters. It is characterized by detecting the field positional information of this 2nd body side, and carrying out 
scanning projection exposure using this field positional information from the incidence positional information from an 
oblique position to the predetermined side top of the reflected light bunch from one measurement area of the scanning 
travelling direction of each measurement area which branched from the one light source section. 
[0029] especially (2-1-1) It has two or more aforementioned light source sections, and the flux of light of each plurality 
is irradiated by each aforementioned measurement area from two or more of these light source sections, and detect the 
field positional information of the aforementioned 2nd body side using the incidence positional information on the 
predetermined side of two or more reflected light bunches from one measurement area in each measurement area. 
[0030] (2-1-2) The aforementioned light source section should have the optical-path means for switching which choose 
the flux of light and irradiate it in one measurement area in two or more aforementioned measurement area. 
[0031] (2-1-3) The aforementioned light source section has two or more light sources with which wavelength-range 
regions differ, and inject the flux of light which compounded the flux of light from two or more of these light sources. 
[0032] (2-1-4) Irradiate the pattern based on the flux of light instead of the flux of light which branched from the one 
aforementioned light source section in each aforementioned measurement area. It is characterized by ****. 
[0033] The manufacture method of the device of this invention (3-1), Requirements for composition (1-1) Field 
position detection equipment or/, and requirements for composition (2-1) After performing alignment of a reticle and a 
wafer using a scanned type aligner, projection exposure of the pattern on a reticle side is carried out on a wafer side, 
and it is characterized by manufacturing the device for this wafer through a development process after that 
[0034] 

[Embodiments of the Invention] The important section schematic diagram of the operation gestalt 1 of a scanned type 
aligner with which, as for drawing ! , the field position detection equipment of this invention was carried, and drawing 
2 are some expansion explanatory drawings of drawing 1 . The case where scanning projection exposure is being 
performed is shown with this operation gestalt, making it scan in the direction of Y taking a synchronization with the 
velocity ratio [ wafer / as the 2nd body / 4 / the recreation chill 1 as the 1 st body, and ] according to the image 
formation scale factor of a projection optical system 2 (scan). 

[0035] The device pattern for projection exposure is formed in the reticle 1 in d rawin g 1 . The aforementioned reticle 1 
is laid in X and the direction of Y by the laser interferometer 2000 for reticle-stage drive control by the reticle stage 5 
by which drive control is carried out. A reticle stage 5 is in the state which kept the position of a Z direction constant to 
the projection optical system 2 on the occasion of scanning exposure, and can be driven in the direction of Y. 
[0036] Adsorption maintenance of the wafer 4 which is a sensitization substrate is carried out at the wafer chuck 6. The 
wafer chuck 6 is laid in X and the direction of Y by a laser interferometer 900 and the drive control means 1000 on the 
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wafer stage 700 by which drive control is carried out. 

[0037] Furthermore, the position of the direction of an optical axis of a projection optical system 2 (Z direction) and an 
inclination can control the wafer stage 700 by Z and the tilt driving means 800. 

[0038] This reticle 1 and wafer 4 are optically set in the conjugate position through the projection optical system 2, the 
lighting flux of light (exposure light) from the lighting optical system 3 is illuminated on a reticle 1, and ti:ie exposure 
flux of light of the shape of a long slit is formed in the direction of X on the reticle 1. 

[0039] The exposure flux of light of the shape of a slit on this reticle 1 is formed on the wafer 4 through the projection 
optical system 2 as the exposure flux of light of the shape of a slit of the size compared with the projection scale factor. 
EF is an exposure field in the exposure chip field 200 on the 4th page of a wafer. 

[0040] Scan type reduction projection exposure of this operation gestalt moves the both sides of a reticle stage 5 and 
the wafer stage 700 in the direction of Y with the velocity ratio according to the optical scale factor to the exposure 
flux of light of the shape of this slit, and is performed to the exposure flux of light of the shape of a fixed slit by 
scanning the pattern imprint field on a reticle 1 , and the pattern imprint field on a wafer 4. 

[0041] Generally the above-mentioned scanned type aligner has the depth of focus as minute as about 1 micrometer by 
the side of a wafer. In order to obtain the optimal resolution, it is necessary to set the position on the front face of a 
wafer exposed as the optimal exposure position of a projection lens. 

[0042] Then, with this operation gestalt, the field position state of the optical-axis AZ direction of the projection 
optical system 2 of the wafer 4 laid on the wafer stage 700 is measured using the oblique incidence method which does 
not mind a projection optical system with the field position detection equipment which has each elements 10-110 
shown in drawing 1 . 

[0043] The fundamental detection principle of the field position detection equipment of this invention irradiated the 
flux of light from across on the wafer front face which is a specimen plane, detected the incidence position to the 
predetermined side top of the flux of light reflected by the specimen plane by the position sensing element, and has 
detected the positional information of the Z direction (the optical-axis AZ direction) of a specimen plane from the 
positional information. Moreover, two or more flux of lights set up in the direction of abbreviation X are projected on 
two or more measure points on a specimen plane, and the inclination information on a specimen plane is computed 
using the positional information of the Z direction for which it asked in each measure point, 

[0044] Next, each element of the field position detection equipment of this invention is explained. In d rawi ng I , 25 is 
the light source section for field position detection. 22 is the luminescence light source for field position detection. 1 10 
is a drive circuit, and it is constituted so that the luminous intensity emitted from the luminescence light source 22 can 
be controlled arbitrarily. 

[0045] After making into the abbreviation parallel flux of light light emitted from the luminescence light source 22 by 
the collimator lens 23, the one-way mirror 24 which is one of the flux of light division meanses is dividing it into the 
two flux of lights, the reflected light and the transmitted light. 

[0046] Each flux of light divided into the two flux of fights is led to the optical means of communication 70 and 71, 
such as an optical fiber prepared in each for two measurement area SB and SF for field position measurement which 
countered the scanning direction (the direction of Y) across the exposure field EF on a wafer 4 so that it might mention 
later with condenser lenses 20 and 21 to irradiate. 

[0047] The flux of light emitted from the optical means of conmiunication 70 and 71 illuminates a slit 90 with the 
lighting lenses 30 and 31 prepared in each flux of light. On the slit 90, the marks 90F and 90B for field position 
measurement of a wafer 4 are given, and F and 90B are projected through the mirror 50 on the this mark 90 wafer 4 
which is specimen plane with the image formation lens 10. The slit 90 and the front face of a wafer 4 are an optical 
conjugate relation with the image formation lens 10. 

[0048] This drawing shows only the chief ray, in order to make it easy to explain. 60 and 61 are opticals axis (chief 
ray) irradiated by two measurement area SF and SB which countered the scanning direction (the direction of Y) across 
the exposure field EF on a wafer 4, respectively. 

[0049] It reflects with the 4th page of a wafer, and the flux of light based on the mark image which carried out image 
formation to the wafer 4 carries out re-image formation of the mark image on the maximum image formation position 
91 with the image formation lens 1 1 through a mirror 51. It is respectively condensed by the expansion optical system 
40 and 41 formed in each optical -axis position for every measure point on the 4th page of a wafer, and abbreviation 
image formation of the flux of light based on the mark image which carried out re-image formation to the re-image 
formation position 91 is carried out on the photo detector 80 for position detection, and 8 1 . 

[0050] Measurement processing of the signal from each photo detectors 80 and 81 is carried out by the field position 
signal processor 100, it is processed as information on Z and the inclination of the 4th page of the wafer which is a 
specimen plane, and feedback is applied to CPU 1000 for control of the wafer stage 700. 
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[0051] Although only the optical axis corresponding to two points of the measurement area SF and SB is described in 
drawing 1 for the cross section, on the wafer 4, the measure point of plurality (three or more points) is set up also in the 
direction of X so that tilt detection of the circumference of a Y-axis may be possible, as shown in drawing 2 in fact. 
[0052] Therefore, the projection mark for the number of all measure points (on a slit 90), the magnifying lens, the 
position sensing element, etc. consist of these operation forms. 

[0053] Drawing 2 shows the relation between the exposure field EF on the 4th page of the wafer of drawing 1 at this 
time, and a field position measure point. 200 in drawing shows the exposure chip field (shot). The measurement area 
SF and SB for field position measurement faces across the exposure field EF, and only distance L leaves it to a 
scanning direction (the direction of Y), and it is set as the symmetric position. In in [ SF and SB ] each measurement 
area, in the measurement area SF, as it was called measure points a, b, and c, in measure points A, B, and C and the 
measurement area SB, the flux of lights 100a, 100b, and 100c for measurement are irradiated by the measure point of 
three points each fi-om across. 

[0054] It is made for the flux of light firom the same light source to be irradiated by the measurement position without 
the thing which countered across the exposure field EF at this time and which is done for simultaneous measurement. 
And it constitutes so that the wafer side inclination (it is called a "tilt" below) of the circumference of the Y-axis can be 
computed fi*om the measurement value of the Z direction of three points in each measiirement area. 
[0055] In addition, a pattern can be projected on a specimen plane instead of irradiating the flux of light (spot) as the 
method of detection of the Z direction of a specimen plane in this operation form at a specimen plane, the image 
formation position on the predetermined side of this partem can be detected, and the method of searching for fi-om this 
can also be applied. 

[0056] Dxawing4 is explanatory drawing about exposure operation of the scanned type aligner of this invention, and 
field position detection operation. In this drawing, 200 shows the exposure chip field (shot). Drawing 4 expresses the 
situation on the wafer at the time of reversing 1 80 degrees and exposing the direction of a scan for every shot, as an 
arrow shows. 

[0057] When exposing by making a wafer stage drive in the FRONT direction in drawing first about the case where 
one shot is exposed, it is made for Z and a tilt measurement value to be reflected in the field positional information of 
the exposure field EF using two or more measure points A, B, and C in the measurement area SF. 
[0058] Next, in exposing the adjoining following shot, it exposes by making a wafer stage drive in the BACK 
direction. It is made for Z and an inclination measurement value to be reflected in the field positional information of 
the exposure field EF using two or more measure points a, b, and c in the measurement area SB in that case. In the field 
position measurement under exposure operation, one of the information on the measurement area SF or SB is changed 
and used according to the direction of an exposure scan. 

[0059] Since it measures by changing the measurement area SF and SB according to the direction of an exposure scan 
as above-mentioned, it is not necessary to measure simultaneously about the measurement area SF and SB, therefore to 
modulate the light of the measurement area SF and SB that it is simultaneous and individually. 
[0060] In this invention, as shown in drawing 1 , the numbers, such as a driving gear of the light source prepared for 
every measure point and the light source or the quantity of light adjustment PCB, make it possible to fill a performance 
predetermined in a half conventionally by dividing into the two flux of lights the flux of light injected fi-om the one 
light source 22, and allotting each flux of light to the measure point in the measurement area SF and SB which counters 
across scanning exposure area. 

[0061] Drawing^ is explanatory drawing of the luminous-intensity-distribution metiiod of the lighting light for the 
field position measurement by this invention. The three light source sections LI, L2, and L3 are constituted so that the 
measure points A and a and measure points B and b which were established in the position where each counters across 
the exposure area FE, and measure points C and c may be drawn fi-om the respectively same light source, and 
adjustment of the irradiation quantity of light in each measure point is enabled by the light source drives 1-PCBs 3 
which make each light source drive. 

[0062] It is made sufficient [ three pieces ] as the number of the light source by combining the measure points which 
do not use the luminous intensity distribution of the light source section for measurement simultaneously as mentioned 
above. 

[0063] If semiconductor devices, such as light emitting diode and semiconductor laser, are generally used as the light 
source, an easy light control will become possible only by the current control. 

[0064] Next, the operation gestalt 2 of this invention is explained. Drawing 5 is some important section schematic 
diagrams of tiiis operation gestalt. With the operation gestalt 1, the light emitted fi-om the one light source is divided 
into the two flux of lights using a one-way mirror, and two measure points on a wafer side are simultaneously 
illuminated according to each flux of light. 
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[0065] On the other hand, with this operation gestalt, as shown in drawin g 5 , the flux of light from the light source 22 
is changed and illuminated using 24a, such as a change mirror, for every measure point which carries out a light guide 
to condenser lenses 20 or 21 and which is used for them. 

[0066] In this case, it changes, in case scanning exposure finishes in the FRONT direction and it moves to the 

following shot, and mirror 24a is changed, and light is made to be led by this to sensors 40 or 41 . 

[0067] With this operation gestalt, since all the quantity of lights emitted from the light source 22 can be led to each 

measure point, and the capacity of the luminescence light source 22 can also be managed with a half compared with the 

operation gestalt 1, the heating value to generate also has the advantage in which it can press down in a half 

[0068] Next, the operation gestalt 3 of this invention is explained. Drawing 6 is some important section schematic 

diagrams of this operation gestalt. 

[0069] The resist which is a sensitization agent is applied to the wafer front face which is generally a specimen plane in 
the shape of [ of about 1 micrometer in thickness ] a thin film. In order to detect the field position on the front face of a 
resist of a wafer with a sufficient precision, it is necessary to remove the influence by interference of the light by the 
resist thin film. For that purpose, it is effective to expand the wavelength width of face of the light source for field 
position detection, and to make it an interference fHnge not arise. 

[0070] The flux of light from two or more light sources LI and L2 with which wavelength-range regions differ is made 
to divide and compound, as shown in drawing. 6 , and it is made to lead to a measure point which uses as a lighting 
light and is different make the wavelength-range region of light large, and simultaneous with this operation form. 
[0071] DrawingjS shows the light source section of the operation gestalt 3 of this invention. The flux of light emitted 
from the light sources LI and L2 which emit different wavelength in drawmg 6 compounds the two flux of lights with 
condenser lenses 20 and 21, and they are carrying out the light guide to each point of measurement A or a at the same 
time it is divided into the 2 flux of lights by the one-way mirror 26, respectively. And it has led to two measure points 
which are established in each position of the measurement area SF and SB which counters across the exposure field 
EF, and do not measure these two light simultaneously. 

[0072] By carrying out like this, the light which wavelength width of face was able to extend to each measure point is 
irradiated, and the influence by the resist thin film is fully removed. Consequently, it makes it possible to perform 
simplification of a modulated light means, and few quantification of the light source which is a heat source by aiming 
at improvement in the precision of field position measurement, and modulating the light of two or more measure points 
with the same light source. 

[0073] Next, the operation gestalt 4 of this invention is explained. Drawing 7 is some important section schematic 
diagrams of this operafion gestalt. With this operation gestalt, after condensing the flux of light from the light source 
22 with a condenser lens 28, the branch-type optical fiber 29 as an optical-path division means etc. is used, and it is 
dividing into the 2 flux of lights. And the light guide of each flux of light is carried out to each measure point through 
an optical means of communicafion 29. 

[0074] According to this operation gestalt, the light source section can be simplified further. 

[0075] Next, the operation gestalt 5 of this invention is explained. Drawing 8 is some important section schematic 

diagrams of this operation gestalt. 

[0076] Although each operation gestalt explained above has explained the case where three point of measurement for 
the field position detecfion on a wafer side is prepared at a time across the exposure position, this invention can be 
applied when point of measurement increases further. 

[0077] Drawing 8 faces across the exposure area EF, and has two or more measurement area SBl, SB2, SFl, and SF2 
where the distance from exposure area differs, and shows the case where these are synunetrically prepared face to face 
in exposure area. 

[0078] In the case of a scanned type aligner, there is a method of changing exposure scan speed as a method of 
controlling light exposure. 

[0079] This operation gestalt changes point of measurement according to exposure scan speed, and is made to perform 
field position measurement by having two or more measurement area where the distance from the exposure area EF 
differs. 

[0080] When exposure scan speed is slow, when exposure scan speed is early, the information on field position 
measurement in the measurement area SF2 or SB2 which the distance from the exposure area EF left is used for this, 
using the field position measurement information on the measurement area SFl or SBl near the exposure area EF. 
[0081] Since time to apply feedback to the wafer side position posture in an exposure position by the driving means of 
a wafer stage is needed to some extent based on the field positional information from a measure point when exposure 
scan speed is early, distance must be distant from the exposure position. Conversely, when exposure scan speed is 
slow, even if the distance from exposure area is near, it is possible to fully apply feedback. 
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[0082] If 12 or more field position measure points were needed at least and the light source is separately prepared in 
these in such cases, the influence on the equipment performance by increase of the source of generation of heat will 
become quite large. 

[0083] Then, the light which came out of the one light source using the branch-type optical fiber etc. is led to the 
measure point in four fields SF [ SBl SB2, SFl, and ] 2 of the position which counters across the exposure area EF, 
and it is made to modulate the light of these simultaneously with this operation gestalt, 
[0084] It enables it to feed back accurate field positional information to exposure area by making it possible to 
illuminate and quantity of light adjust the measure point of 12 points effectively only with the three light sources LI, 
L2, and L3, and measuring by this, by changing a field position measure point according to exposure scan speed. 
[0085] In case the number of point of measurement is increased further, effective lighting and quantity of light 
adjustment are enabled with the light source of the minimum number by illuminating two or more measure points Al, 
A2, al, and a2 which counter across the exposure area EF and which do not carry out simultaneous measurement with 
the same light source like each operation gestalt. 

[0086] In addition, other composifion other than the composition shown in each operation gestalt of drawin g 5 - 
d rawin g 8 is the same as the operation gestalt 1 of drawing 1 . 

[0087] Next, the example of the manufacture method of the device using the aligner which gave [ above-mentioned ] 
explanation is explained. 

[0088] Drawing_9 shows the flow of manufacture of semiconductor devices (semiconductor chips, such as IC and LSI, 
or a liquid crystal panel, CCD, etc.). 

[0089] The circuit design of a semiconductor device is performed at Step 1 (circuit design). The mask in which the 
designed circuit pattem was formed is manufactured at Step 2 (mask manufacture). 

[0090] On the other hand, at Step 3 (wafer manufacture), a wafer is manufactured using material, such as silicon. Step 
4 (wafer process) is called last process, and forms an actual circuit on a wafer with lithography technology using the 
mask and wafer which carried out [ above-mentioned ] preparation. 

[0091] The following step 5 (assembly) is called back process, is a process semiconductor-chip-ized using the wafer 
produced by Step 4, and includes processes, such as an assembly process (dicing, bonding) and a packaging process 
(chip enclosure). 

[0092] At Step 6 (inspection), the check test of the semiconductor device produced at Step 5 of operation, an endurance 
test, etc. are inspected. A semiconductor device is completed through such a process and this is shipped (Step 7). 
[0093] Drawing 10 shows the detailed flow of the above-mentioned wafer process. The fi-ont face of a wafer is 
oxidized at Step 1 1 (oxidization). An insulator layer is formed in a wafer fi-ont face at Step 12 (CVD). 
[0094] At Step 13 (electrode formation), an electrode is formed by vacuum evaporationo on a wafer. Ion is driven into 
a wafer at Step 14 (ion implantation). A sensitization agent is applied to a wafer at Step 15 (resist processing). At Step 
16 (exposure), printing exposure of the circuit pattem of a mask is carried out by the aligner which gave [ above- 
mentioned ] explanation at a wafer. 

[0095] The exposed wafer is developed at Step 17 (development). At Step 18 (etching), portions other than the 
developed resist image are shaved off. The resist which etching ended and became unnecessary is removed at Step 19 
(resist ablation). A circuit pattem is formed on a wafer by carrying out by repeating these steps multiplex. 
[0096] If the manufacture method of this example is used, the highly-integrated semiconductor device for which 
manufacture was difficult can be manufactured conventionally. 
[0097] 

[Effect of the Invention] It is common and is made to perform regulation of the optical intensity of two or more 
measure points by constituting the light source section appropriately, in case the field positional information in two or 
more measure points of a body side is detected by the oblique incidence method as mentioned above according to this 
invention. Abolish the increase in the unnecessary light source, prevent the increase in a heat source, and the number of 
the electric substrates further for modulated light is made into the minimum. The surface position of a body side can be 
detected with high precision fi-om this, and the manufacture method of a device using the field position detection 
equipment and it which can manufacture easily the highly-integrated device which can set a body side as a 
predetermined position with high precision can be attained. 

[0098] Moreover, according to this invention, by setting up appropriately the composition of the light source section at 
the time of making the flux of light put to two or more measurement area set as two or more fields which counter 
across exposure area in a scanned type aligner ON, the field positional information of the inspected side which carries 
out scanning exposure can be detected with high precision, and the scanned type aligner which can obtain a highly- 
integrated device easily can be attained. 

[0099] In addition, effective lighting and quantity of light adjustment can be enabled with the light source of the 
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minimum number with according to this invention, drawing two or more measure points which do not measure the 
Hght divided from the one light source are in the position which counters across scanning exposure area, and 
simultaneous from the one light source, and illuminating them simultaneously. Since the number of the electric 
substrates further for modulated light can be minimized, an increase in cost can also be minimized. Moreover, 
especially when meanses, such as making two or more light sources compound, and extending a wavelength-range 
region, are used, are effective. Since it does not lead to distribution of lighting light being made in two or more 
efficient measure points when improvement in a field position detection equipment performance can plan 
simultaneously, since the influence of a resist thin film can be reduced, and increasing the quantity of the light source 
carelessly, The effect that the increase in a heat source can be pressed down and it can contribute also to curtailment of 
equipment cost is acquired. 



[Translation done.] 
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1 1 (C J; O^ieiftGS 9 1 ±ICT-^?|S$rMiK«fe-r'5. 

wznt^mi^fz^-^mzm-^K^m^'^ 

XA 4 ffi±co^tfSI/i^^(c^n^n(0^^^i^(::Stt 

n^i£:;^^^j^ 4 0 . 4 1 fc J: 0 ^-irm^tsnx&eei 

m^Og^5Si^8 0. 8 1 ±t3BSi^lfebTliS. 
[ 0 0 5 0 ] ^S^^^S 0 , 8 1 6,C5m^fSffi&g 

7 0 0 <DfflfflIffl(OC P U 1 0 0 0 t;:7 ^ - H Ary 

[ 0 0 5 1 ] ^1 tctt. ^®^(Ofc«?>. ffhS3x U 7- S F 
^SB©2.^l(c^tf£:T*^^L;ii|aLTti?ii^*t, 

^fC, t^XA 4 ±fCtiX:^rfRl(;t)^|SC (3,ii^Ui±) <Dm 

mAf)^Wi^-^nxy^^^, 

[ 0 0 5 2 ] fieoT*lllfS}gliTH^^iil^C0Mft^(D 
(X U h 9 0 ±H) ^ffi;*;^>Xv fitg^l 

m 3!i ^ 7i ^ m j53c $ n T (r 1 -5 . 

[ 0 0 5 3 ] ^ 2 tiCKOt ^(00 1 C0':7XA 4 S±fC:i3 

0^ 2 0 0 tiS^t^^'V^fSlS (->3 h) ^^L-TU 
^. ®C^Mtf-S!lffl(OfffiHx U T S F <!: S BtiS^^iSE 

FS^A.T, ^3iE:;^[S] CY:^fRj) h^isl ^'ttisn. t^i^ 
■^^tf^?5:{4etcK:;£^ nxus. sftsax <j r s f. 

SB(^-5-&, ^^x U r S Frtt-JithM^A. B. C, 
fi-aUxUTS BP^tcfStl-aiji^a. b. cii\.^'Dtz^^\z 

% z M,fDmm^\zmmm(r>ytm 0 Q ai . loob, 1 
0 0 cfi^mib^M^ibf^m-^t\x\^^^, 

[ 0 0 5 41 :l^^>i:^S^®^EF^^^T^tl^iJLfcl^ 
^X>J r(^(Zt5V^T 3;^l<DZ:^r6j<Dfi-S!lfil75*^. Y*&(eI 

[ 0 0 5 5] fSi, 2^|lMJ&^(c;BviTffi^m(^z:;)?ffii(0 

[ 0 0 5 6 ] 0 4(i3^%?g(^^lES!S^$^aa)K^ffiif^ 

S4fi5iEHlT^T$0< 1 S^ftX^v >5&fiFj 

1 8 0 • K(e$ti-TS^bTt^?»IS(D9XAJ:X0D«l 



[ 0 0 5 7 ] 1 '> 3 hU^r^i^^iZ-D^^X. ^-r, 
m^(OF R o N T;^rS](c'^7x/^x^— vf^JKRj^-a-T® 

B. C^fflUT. Z hff-MMA^S^®*^ E FCD 

[ 0 0 5 8 ] i?^^Lfci^©>'3 y h^ts^-r^m 

^IZit, B A C K:^r6i{C':7XAX5r->?S:IK»J$-a:Te 
T^SrfT^. -ecOBStti, i^m:r.iJ7 SBf^(Dm^<Dmm}^ 
a. b. c<£MHT, Z S ^ tf-SUfgT&^S^mi^ E F 
(^SfiSff J: d tc LTViS. S^fidf^^^OD 

S FS^cttS BCDt'-fe^:a^-:^<^tt^^^^D#ATfflti 

[ 0 0 5 9 ] MSEcoaD, S^;^:^ ^ >:^f6] ICfS CTff 
fiJxiJTSF, S B^^O#A.Ttf®l^fT^©T. ffiai 
XiJTSFtSB (C-:Pl.^Tr^^(Cff-^-r'5:i t tiM< , 
^ TihiRfix ij 7 S F i S B ^ l^^tc 7!»^C>MS>J (3 IH^-T 

[ 0 0 6 0 ] ^%^-C(J. Sltc^-r$D<, lO©3t2i 
2 2 ^Itm Lfe^^^& 2 oaj^^td^^-tt, 
+ ^ >®^x u y ^M^-c^^rsJ•rs^^xu r s F. s 

[0 0 6 1 ] m3i^:^^m-c<Dm^m^mm<ommyt<D 
m^:^ii<D^mm-^$>^. ^-n^n^^s^tx u r f e s 

^ ct ^ 3 -DCO^IfcilSgBL 1 . L2, L 3 *^mfi)c^nTi5 
0, ^^taS^£:IEft^-B-^3t0IS»)PCB l-3tcJ:o 

[ 0 0 6 2 ] ±mo>^'Diz^m^(Dm^^^m{zsYmiz 
[0 0 6 3] -flewtotini UT, %^y-r K-?'^ 

1^ <73 T ^ ^ 7^ ^ g $11 Bl <t . 

[0 0 6 5 ] iintC*f UT*:||]figJ^l^TH0 5 (C^TO: 

^ 2 4 a Sfflt^T, :)tag 2 2 

^c03fe^^m^U>X2 0 ^fcti 2 1 L, ffiffl-r 

[ 0 0 6 6 ] C(Z)^^. F R ONT^^ftiltCX^^-^' 
;i**5^T;*:(^ a y h \z^^^\z^K> #A5 ^ — 2 4 a 
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^^o#AT. ::ntc.t o T-fe>-y-— 4 0 4 1 

[0 0 6 7 ] *siiiSj^figTu, ytm2 2f}-^'^m'&^nrc 
^r<D^^:^^^ <oifmj^izm< t^^x^ ^rzibiz. 
mmi^m i izit^rm^^m 2 2 ro^mtiit^-ej^ttfc 

[ 0 0 6 8 ] ^*:l34:%?g(O^Jg0fii 3 (ClX/iTlft^T 
10 [0 0 6 9 ] -J9S*3S^®TfeS Oxy\^®(C«!^^3W 

^ffi-rs:t«6t'ti. ui^x hmmiz^^^<D=fmizx^ 

j^®S:l^56t- -ecDS:ie)tCtt, ffi(4®e^ai 
M ^ ^fi^ S 4i ^ /r tf T ^ 1^ JS ^ i; J; -5 (c r -5 

[ 0 0 7 0 ] 0 6 I'^-Tcfc 5 fc&:&^ 

[ 0 0 7 1 ] S 6 3 co^ggSPtcoti 

1 <!: L 2 A* ^M-Uri^n^cJtmti, A- >' 5 ^ - 2 6 ir J; 

0^n^n25t^tc5^fg$n«K!:i5i3?fH, s^i/>X2 

0. 2 1 (Ct 0 2 ^(D^^^&^^U, (^)ai^j^tA^ 

«(EF*^*^-eJt^^^iI-rst^-^raxgTs F. SB(59&{ig 
tcigsttenisi^fcti-iii-r^t c ttoM^i 2 ■3<^)fffMj^t'gi 

30 [ 0 0 7 2] C -Sr^. CtT, -en^Pn(Dfhiffl;SCfCififcS 
[ 0 0 7 3 ] ;*:»C2(i:%^<DSIJgJg^4 (rc)liT^?g-r 

^JSjgs-ett^2S2 2 75^e,(^)fe^^£^itu>x2 8-em 
^{.ftmiz^&^m^miiLx<o^mm<D^y 7 -i n- 

CO 0 7 4 ] ^mimm^\z^rL\t^mm^^ (hizmi&it 
[ 0 0 7 5 ] :kiz:^^m<Dmmm$^5iz'oi^x^m-t 
[0 0 7 6 ] ^±izm.mvx^^^mmmmxiz. ^x. 

^ (C iffl ^ At It ^ ^ J; ^ ;a: ig ^ 1 3 ^ 5^ ( jg ^ ^ ^ 
50 *-5. 



( 7 

1 1 

1 0 0 7 7 ] m8\t, St^xu r E F^^^-c. s^tx 
')7f)^^o:)^mf}mrx?>^^<Diimjiur s B 1 . sb 
2, sFi, SF2^WL, 75^o, c:n^A«. S^X'J 

[ 0 0 7 8 ] ^^m^yt^mo^m-^, nytm^simmr^ 

[ 0 0 7 9 ] >^IISSJ^SMH®^X i; r E F7!i^^<7>miK*« 

[ 0 0 8 0 ] ::nn, s^x^ ^ >x e- H A^iitiig^ 

S^xij r E F (CiSV^fffaiX'J T S F 1 ^^iliS 
e- K;55^ti^^{cfi, S:>tx U TE F tS^ 6 C5 ^ «l IS 

nfcm-a>lx'jrsF2SS:(iSB2 -e<o®&gffiii©fit 
[0 0 8 1 ] >x tr- KA«^ti«^tcti. t^ 

J;^ TS^&g-c<^^x/N®(i5:s^^tc :7 ^ - 
H y^* TiWt S a& S i^T^^ <!i ^ n S tc, 

7tX=^-^ >X t:- F;tiiiiUii-&t;:H. S^x U 7 6 o 
lEStSd-t jfi < X t> -t-^ :? ^ — hV? y £ It C 1 75^01 

[0 0 8 2 ] :i^Viofc«^, ffi&gthM;^tti^>7i< t 

ij^r£*:):k^ KfSL-DX < ^. 30 
[ 0 0 8 3 ] ^CT':*:|lifif^lg-t?li, 4^ iKSi <0 ^ 7 7 

E F ^&^A/-(?MfS]-r«»{4®C0 4 :^m<Dmtt S B 1 , SB 
2. SFI, S F 2f^«ffi-iH9;^ttC^^. cin^^i^i^t 

[0 0 8 4 ] ^n(rJ:oT, 1 2 ;^COthifflj(^& 3 O^t 
aiLl. L2. L3C^);5^T. WJatwRa?^. 3^aig 

oatimfeStf^^£S>tx»JT(c:7-f- KA-;; i^-r«. c: 40 

[ 0 0 8 5 ] m^!^f$L^^ ^izm^rwuz^, ^mmm 

L?^l^^J&(Offa(/SA 1 . A2, al, a2^^i;3tag 
[ 0 0 8 6 ] El 5 -a 8 0&^JgJ^|^tC^T«fi)cEI 

( 0 0 8 7 ] '-^iz^tdsimurzuyt^m^mrnvtzy'/'i 

< XC0®it:^te©|^MfisJSrltt^r-5. 50 
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[ 0 0 8 8 1 ® 9 ti*^{*:7^/\WX ( 1 C ^ L S I T^t 

1 0 0 8 9 ] X^u/T'l (tElgS^tt-) T(iiJi^fi:xAW 
XWlHlKiaff^rff X7"-y7^2 C^Xi^SSf^) TliK 

L ;t tHlBS/'^ iS' - > J^fi£ U V X ^ SSf^^ 5. . 
[ 0 0 9 0 ] — X5^*;/:/3 C^^XA^it) TH'>U 

(C7XAyp-fex) (d:^XSt(i?tfn, ±IHffl;icbrc'7 
Xi? <t -^xA^ffl v^T ^)'J if^y ^ tS^fffc Jc^T'i'XA 

± (z n to tBi ?& ^ -r s . 
[ 0 0 9 1 ] 'M7.^v^^ (msi) li^xsto^tf 

n, XT^-y y 4 (C Tf^Sa^nfC^XA^ffll^T^^ 
[ 0 0 9 2 ] X5"';/y6 (^S) T liX -y ^ 5 Tf^K 

x;5*^f£L, :in75«m?^ (XT^-yy?) ^n^s. 

[ 0 0 9 3 ] El 1 0 Ji_h65':7XAy p-txco^ja^^a D 
-Sr^-r. XT^-y^l 1 (Kffc) TfiC^XAtO^S^S? 

^b^-fr^.. 7.7--j-f\2 (CVD) -c?ti'^x/\^®(cie 
ail^?£0j£-r'6. 

[0094] X7"'yyi3 CmffiJ^^S) -eti-^XAJitC 
m®^:S!;^tc<fc^T?^fiETS. Xx'y7'14 
ii:^) -eiar>XA(C< r^-VSrr^iirtr. XT^yT'l 5 

(U-v'XhJJ&S) -t?H'j7XAt::^^SiJ^^^-r-5. Xt^ 
•yyi6 (B^) TJJ±iaSft^brce3ti^®(:: J:-dT^ 
X © iHl A 5^ — > ^ X /\ (c f'J' T -5 . 

[ 0 0 9 5 ] X7"-y:/i7 (^») -ctiS^Lfti'^XA 
^:^«-r«.. X7^>y:/18 (X-y5^>y) Ttim«U/c 
UvX XT^y 9 ( U 

XKilllg) -CtiX-y 5^>yA«-rA.T?^g|i:;S:^yS: U>fX 

J; T X A± »c^a ic [Hl?& A 5^ - >7!)^ y^fS ^ n 5 . 

[ 0 0 9 6 ] *^jS0>)cD©3t:^^^fflVintf, ^ejfefiia 
it is L A ^ ■=> lis m SI s © 4^ « 5^ A -f X ^ ® jg -r ^> C 

[ 0 0 9 7 ] 

<o^!Sffio^a[S^^aTff -Scfc^ tux. ^^ts.itu<r> 
issffiSfc^ajb, m^M^m-^^mzim^mzwL'^-r^ 

C <b*^X^SieS^«SK>5^A'r X iE^aiCSigTS c t 

ii :^ 5: ^ fiE -r C 1 r ^ . 
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[ 0 0 9 8 ] ^rz:$^^m\zxn\i, ^^mm^^mza 

[ 0 0 9 9 ] ^0>^^mm\Z^t\\t. l-ZXO^Ufi-^^^ 

^m^^'r:nn\zmm^ ^ tc-r^. ^: t-c, g/h 

t ifs?)^ C t^^-c^S AcfiO:^;^ h(DmiM^h^f\-^mzii 
&5 T' S 0 . U V X h cy ^teMT^^fci^trSfi 

^tA^-e^. Tb^oSgn^ feSSt-C^^., 

II] ^^m(r>m^mmmi<^^^^^m 

14] ^SMS^S®*3tt*S^fet®S§tf'SIjStff3gft 



15 1 

16] *^Bq(7) 

1 7 ] i$.nm(K> 

18] *:%E!gco 
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30 



[139] ^nmo^^f-^^ 7.(DWi^:}5ik(r>yu-^^—h 
[010] ^^^g^v^A-f ;^coSaie:^i^©:7p-^^- 
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